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*«x.rv>i„ mrEi*jafS2tt» mtzm2mm&2 5 1 
0 , mien 1 ifffias 2 4 zmum 2 2 5 (om&Js 
+ 9 o* tt±»ft$*, e.o, ftfe 

2 5<0»HiAft*BbeLTv»4 e 
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title* 1 «fflsi5sy : '*2?fffiffl5<7)^ffl^«is$n, $fc 

tit£*2ftftffi* 0, H»C«li«dbffi«rllirS«2«ttffi 

<r>mm-fj\p\tKirh-}j^e + 9 o" Ja±iJ$ft$-»*\ j. 
o, frfeif ASB05fcJ8S|5£.r<Z>}f ASI50S#«^|6](Cjt 
Lr^ilJidi'vfliitJti^i:, HMEifA«oftJitt7j* 

SB* 1 ?f ftSPOif ft£j£$.O f titf!Bfi? 2 jtftSB<0?f m A8E 

*2 ftttttct 2 ^rifiiu»i»?ri6u«*s*LTv»4 i t * 

10 0 0 1 ] 
[0 0 0 2] 

t- frifijf asb & < m ft -r * #5** * z> o 

[0 0 0 3] ffl£&ffASt:*n ttftffiRtf#2fttttt 

irmmm 2 mwz*ti-?tiizm ft s** 

[0 0 0 4] 

«rfB*i«ftgcsy f mrIB^2?fffigr><7)A 
Lfc««-eat, tiJiE^ssswitASBonr 

[0 0 0 5] rtftfctftScUiiHT* # 

[0006] it, cowmtwft-r-sjtJftuese^rt 
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$ftaS<0^ffi«{1=K<fcoT#:J!$gK*f LT*# <#*>_t 

- <0*^itM!^#?)ft ? A S I< i o t L J o o 
[0 0 0 7] HRK, itftSCfi. «ftO»|Hn«:2ffiL 

;o [0008] -he**u«*r&**Lfc<>o 

T**f), m 1 Ttfta5SO f »2?fftg|5(7)M^-^ ) f ft?-*, 
[0 0 0 9] 

20 ftgpso f »2»ftspt. ffifc&immmRv t m2m«m 

frie«2?ffflsp4r 0, mmmim$iM£ffimB2i%m& 
<r>m tbUfatR-fz^ftn^e + 9 o° J^Ltif ft£-ti\ a 
o, WSE#Aa5O3fe3iSI5«ri<0ifASPOS#*l^f6ltw^ 
LTB&S»^|fiI'v|6jlt^i:§U, tittiHfA»<D$fcJ»»a* 

30 r, «TlB*l}fftg|5<0^:S5rMlfi^2^fflg|5O^:Sii} 
v>T\ HJIS*l?fftgl5fi4^fSjU?fflpr^(c > »2?§ffl 

gpi± 2 jj&uzmmoimizm&z n-c^z z t zmmt ? 

[0 0 10] 

*Jfe^Sr|fiW1-*o HI 1 MI 9 l±#H9JO— 

®u«*bit*4„ in 1 it^m<r>~mmmm^mm 

Z>o H2 (iH 1 Oi*|ffl,^Jf Affl5<0jtftgp?r^i-^BfB 
mX'b%, a H3l±*l«fflSPSO i '*2?ffilSi5t#fi£i--i» 

*ft**^i-Rwia-c*i), B3 (a) itmimmmz 
m^zmfashiTji-tmMm, 113 (b) am2msimz 

50 *^i-n«H-e*4 0 H8«»l»ft«ft»tJ|l2*ft 
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mm t <o-t ti-etwiikfm zm.^. Ltzfomtntmn 
[001 1 ] mi i iz*%w<r>-nn%mzffi 

^.trtai^illi, Li v>««^ft*fll 

*fc#fcitfc«*fc*SLT«ijSWift*«^*ffl#1- 

-f-MaLT|#f 5 *t^f*3^Hft*g^-r-5»- ; e-5' 5t<> 
ib±K:*JftS*l4o wrfBtr-r'^T'n-t Ht±, 0^ 

-Cv*4 0 

[0012] «rErta«2J±, wsHtfcaMa^Ai-* 

^BSOtfAgpi It, £<*>JfA»l 1 OgJIffitijEH:* 

*t, &i£i-4*i, »2*ft«o«jiiiftftft4r* t ?ri6!Sr 

JMHfcl 2 a**f1-4iCJ«&l 2fc, «r©iM#*12*> 

mmx vmstzti. H^Liv»»«#et:««-r*flr-f- 

fcJ-— ■IfA'n— Kl 3t> K 

1 3©ii»»cKlt«>*T., ^fe*?^B3&y f k*T'*yn 

LTV»4„ UKJfASISl H±, 5fe»K»ltib*Lfc5fe»» 

2 it, c:o*jb»2 i n&mzmi btitzmmm&n 
mea^2 2t, z(r>mm^2 2oiasi:titt>.n < Kelt 

[0013] frie^ssr>2 1 t±, jtft^&t ltccd 

i*i ^mmnmuu z m m-r 4 tz <o m t eat 

40^Liv>7'f Kif«rrtiKL-C#fig$ttTv» 

4„ H?rie^fflsp2 2(±, %Wim<r>m&n <wt, #i» 
ftsut^-t) 24, m^mommu (wt, *2«i&ffl5 

[0014] i-r, m2jsmm5 zm^-cm%z%n m a 

SP2 4&im2^|ffigB2 5-r-«J&£*l4j$ffig&2 2 <7>}g 
t>'fflrfE^2»ttaJ2 5li, *:fc-PiMfcStf>j*lS»3 1 * 

0»i«£»-a«s*L, cite,«fto»ii6ifi3 1 nanao 

Z>tmz^ H(rfE»ffi7'l^- K3 2±(-*^tC?f flr/A 3 

3«rtt-*r**sK*. ifc\ m^mmr^-v3 2R 
tfWEWft ^3 3 i±, fri£» i itfflgc 2 4 s^mie^ 

2}gffigB2 5 i-g-^^rf fflg|52 2^rg(Ct>fcoTlS-tir 
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4 

[ooi5] miB*i?tftffl52 4 %mmi. *) ;<oi 

l»fffig&2 4 **3ILTWtt?**fca<&*l»ft*|flr 
(WT, §17^ttftt) 3 4 0*gffi$ilTv» 
4<, wrfB^2»fflg|52 5 (i. SfcJBfflJ: •} ClOfc 

2ifffig&2 5 **5ILr»lftS**fcJC»oKl2»ftlW^ 
(WT, i2 7-ftttt) 3 5**ffiaiS*trv» 

So 

[0 0 16] flTIEaSl 7-ft34lt «JfE^2^ffia5 2 
iO 5 3feaHB#fi(ZH56$ti^:»i n^;i,;?^7'3 6F*95rii 

we#a«i irtt^Lr«ao*i»an»f^fflj4 

&ST8B2 3<03feaiSUCB5e?*i.^||2 =t <( A,s<<( -f3 7 

[0017] 2 fc, H?tB*ft ^33 <7>^J?[<i, frK* 
immU2 AiZfrfrZWfrk, *2»(H»2 5l:W 
«P^J3V>T, »2?fffigT>2 5W|1 ?gffig|52 4 U*- 
^-SgP^-t t) 'bmfalZfc&LX^Zo ZOZtlZXt). 

20 mmu2 2<i, m2-mm^2 z^u^-r-mm^^^-ri 
[0018] ttz. mtmmu2 211, ?fffi$-^4^ 

£\ rtK^O#-$*»ib»l»fl«P2 4«t t) 4»2fl|ffiai5 

2 5 <0^*»iBfv^^^^4 w ttfg>^ 0 Z<7)tztf>, ffl 

3 n^-t i "9 ic^rie^ftsu 2 2 a, mum 1 ^ftgp 2 4 

%.V t mii%2mtoM2 5 4r-€-*t'?'fLflHK-r4*l»» 3 1 
<OP*|Jp£, *l^tt8|52 4 ± ») i>f$2m^U<Olfi^mm 

30 Kithtiyzmnrt-Zo 

[0 0 19]EP*>, mm ttSB2 2(1, S3 (a) ir^ 
t»l»««i2 4 f=fflv>4fttt£3 1 a J:>) ti3 

(b) H^-T^E 2 ?f ffig|5 2 5 UfflV»4?fffl|S|3 1 b£rl$ 
JP(-«*LTV»4 0 C:cO^ r> s »2«ffiffl52 5 

li, »l^fflSP2 4 <fc I) t±§i*75*^4^lZi?Sffi 

n 3 1 «Lo-t, < 4 >j , jgzLt LxmMBumn 

KMX »)^$ < £4£i:£Rr!l:LTv>& 0 

[0020] t fc, ffirKut i n ^ iwu-rs 6 xwwc 

40 <i, 04 i:^1-J; 9 caiff)7'f ^Z't-f -f#uz&mm 
§ Lfc«itT?*4*», «iS±EliW*»cJ: 
^tfnT^14* ? ab4o Z<7)fz$>, X >) ^ < <T>ffi m.<T>frfrh 
^2^ ttSB2 5 i:fflV>t>W*2 3-f*/<-f 7*3 1i:l 
m.-th r > 4\<T>^mmt^ *l3a/Hy3607'f 

»2J?ftgB2 5fflO»2n^WH7 , 3 7I±> » 1 Sffl 
gB2 4ffl<^)^l 3-f^7-3 6 ± 0 tSfaia***<ffi 
^$tlU<v> 0 .tor, lfl2Sffl£&2 5<i, »i?«ftgp 
2 4 i •) <>*l'i^7)^^gHc^a^;U/W-/<0il*. 
50 a"feC4Cfc*K, SoTSMS««f.J: ^/h? 



-3- 



5 

[002 1 j ^mmfmx'tt, ±.& Lfc*R* i mm®, 
2 4 i:Btrfe»2?tffiffl'>2 5 1 £*tim%gLixm&m 
{'mifctt x o k, sr> i 2 o^fe^sc 1 2 a tr 

mie^ 1 if ffiSS2 4 <7>?f ffi»fp£ff 9 tz*b<n% 1 «ft^ 

<0*2jtffi»^g|5 4 4 t^UttT«*i-^.o 
[0 0 2 2] EP*>, 0 5 C7K-f«fc 0 (CtJfeffi^ 1 2© 
mtUl 2 a(±, ^ie»l?lfflgl5 2 4©»|gfp^fi ^ 
£*!>Oigft»fp/ 7*4 2 a, 4 2 a' COjfffi»ft 
^7*4 2 a 4-^fM<7)(sI$Ke«T*@5ct -2.^*0^1 @^ 

w<-4 2b, 4 2 b' zmntzmimmmimA 2 

* 4 3 a SrlSrltfcm^^ * * ^SC 4 3 t , ffirfe^ 2 j*|ft 
S&2 5 0»BU|kfttff ■)fc*«5lS2T«ft*ftl'/<-4 4 
aSO f -<7)H2ifffl^U^'-4 4 a^§fMoeer-@ 
2 B5eW>*- 4 4 b ZlStiftztlS 2 fgftS 

[0 0 2 3] tfHB»ffi*fi5y'-74 2 al±, ft 1 

if fflSB2 4 £ UP/DO WN-Jj|6](::?gffi£-£ Jfcftoy 
7*"C£> *) y mtot&ftS74 2 a' l±, ft 1 StoW 2 4 £ 
R I GHT/LEFT:frftt::f?tt£*££#0/7'T-£> 
-So ft 1 H5eW<-4 2 bIi^?tL-5.C t (i«t ffi 
MM 7* 4 2 a £j^30®|EfteT-ffi#f W< 
»HtUA-42b' liSiftft;r42 
a' S:0fa<O|l(iffifiT«SFl-*7t4!)<iOU/?-r-ab*o 

«rieft i » fts^au 2 m% • as**Mt* 

fir -9 fz#> • mjctff y 4 2 c ^RSIS^Hto 
[0 0 2 4] iOioi:»SSiifcrtlMI2tIv>Tfl 
[0 0 2 5] «f#jj*«|im»ft*ff TiHctt, -ftWK, 

jfSSl 2 aft^ 5 , M*- f»;W v?-4 3 a^g 

51 • ^***^ > 4 2 c , ty&W9 > 4 2 d fc'O**? > 

?ftt»f^y7*4 2 aair»2»lM»ftl'/<-4 4 a OS 

[0026] if, m^tfrni mmu2 a nmn&mt* 
n o t # Kit, ^oajgo^tttttiiJBatr/ixjB^ft! 
2*3t*.fc«Bt\ »*s<fEBF l io«*&£*:i;t 

AjaB^fJBUTSiftlMty 7-4 2 a«iff% i 
fc, «#*^2?ffflSC2 5 0»|IH*fl-**T? fcfcKCi, 
ffiJfSCl 2 ift^LTV'i^fCT, ft2?!§ffi»ftV 
4 aOftft^ffdo ±ELfc#S-C»#Jltf»fcv» 

Uy<-4 4 aO&f / p£fr&o-C*>&V> 0 
[0 0 2 7] .1 C.-e, 'J*-h^'f7f43a <9&ftB$ 



(4) ^2 0 0 2- 1 7 7 2 0 2 

6 

4 2 b, 4 2 b' ift2EijeW<-4 4 b^gftCio 
t\ illSftyr4 2a, 42a' tft2»ffi$ftW< 
-4 4 a £ ^r^*t-e--n§fMOfig(C@5eL, L 
£WR-C0ra«>tttt&R*4l& L * A*c> tUft fcfi -J £ t 

[0028] fltrfe^2?fft»f^4 4(i, 

ffi»ff-fflH 2 tOBC^X-f y^gfU 3 £#-LTge£ 
tlX^Ztztb, m tt»^/7-4 2 a<7)^B#<C, jftffc-*- 
70 &¥}irt*ft2?5f EftS{1^/<-4 4 aU^Uftfeftact 

[0 0 2 9] ft2»ffiSsfpW<-4 4 aWJ&tfcti, Hi 
0 (a) i:?SIt*^LfcJP<, ft2?fffiigftW*-4 
4a£, mm*WES74 2<D—flim\1b1n.tznmt.\t 

;U££#H;i:&f&2i?tffi$gffEW\'-4 4 aO»ft14?r# 
18 HI 0 (b) , HI 0 (c) UTjrt «t -7 

20 [0 0 3 0] H5S?>*ll6*r-li, »2}gffl#f^ 

SC4 4(±, ^2«ftffl5 2 5<0»2 ftffilS^W/^- 4 4 a 

Sfi^<, H7tC/j?i-J:-9tc«d!i*i«ioafiJKtJ:or 
li^ffiSftyT-4 2 aOJ:d^B4AO«ft#^y7*4 4 
c-C*cTta.v> 0 f/c, HmftSj / PSP4 2 t»2?f 

ttSftsc4 4 t<n%kvm<n®.m.Mmi., msizmzttz 

■9 izftgtittifz 1 1 «fiot ifiv>„ H8T- 

m 1 naiKf^ffi 4 2 fc * 2 mmmtu a At om't 

30 m^U^^tzm^T^^X^^o itz, »2?Stfflg&2 5?) 
m&Jjfi]* A >rffil l Z-f2>i%,<£li^ H9 U^-tJ; o \zm2 
mfotikft-MA 4<OffffiJ*^y 7*4 4 c(ZZlo<7)T>^^ 
yr*Rtt4Cfc-C, 4^|S]OfffflSf*WtIt:-1-^^t 

[0 0 3 1] ;^f, ^*Jfe®^<7)|*I^2(i, *1 

^fflgc2 4, t&2mmu2 sng-mtoWimsLizmftLBi 

40 [0 0 3 2] it, **«^cort«^2<i, »2jffi 

•cv'4&*, »i?tffi^a*4 2<os^u«t*a#ort 
mmvtomzy ^zmm^UA 4*mmz%t>-r. 

mmmruiifex'&2> 0 

[0 0 3 3] Zblz y *m.W&m<r>Pl®M2\i. fH2m 

mmm 44t*i mv&mm 4 2 1 <r>mzim^ 4 ? 

»fttt**4rt»*^CttftIx., *ljtffi»^Sf4 25 
50 <fyf»4 3 <7)«^<7)f?l(ZH 2 «a«feff»4 4 
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[0034] ttz. ***^®«>rttsfS2<i, %im® 

»ft»4 2 tig 2 if tt*fH$4 4 t^-f-tl-rtKOSf^tt 
t-AS^Ott^wt-C, $1 ifffl«ffcg&4 2 
^tKM<D^T-m2 ifffi»ffcSB4 4 *»fM-4UBO»ffc 

[0 0 3 5] SriJ, ^*ife?BB.OrtttSS2(±, If A SB 1 
1 W5feSa5 2 1 K««i6«*rt*LJt**rt«ft»;:*» 

SB1 1 t-lfiILT, i^O-WKtljtSjifcfe io 
¥#«Sr»ft»l 2 a KrtKL 

liff&g&2 4£a f &2ifffiSB2 5 <7>M:frT-«JS:£;h..2,jf 

[0036] s/c, ^ma. ±&Ltznmmmiz<nA. 
H-e*>*SE«*J6nrtt-e*4 0 «xif, Hi l i 

#2ft ffi*M*£l^<-4 4 a fclftltTtAvv, 
[0 0 3 7] kI%T, #:J^rt<OH^t;i5v>T. gg$ft 

v»#W*B«* t b A 4 1 v>-j *(cj3v»r^#U^rS!)-c 
JL&LfcJ: o &*fflg&}f A8f 1 1 t-lgl if fflg&2 
4£y f ?£2if fflgG2 5tSS?Wil mU2 2 Sr*L7t 
-*t<b»l?ffflS|52 4 t»2?«ffigl52 5 fc£ 

*Si5fi:ic*tLTjEffi{;|6]tt^ c k*»-ci £<, 

[0 0 3 8] fllxtf, 1212 1 Ujjrf J: -7 Klf A8P 1 1 ** 50 
#tt*U«*Lfctt«-CW\ *2ifteg&2 5 ASM 

ifftgB2 4 S-Jf AfflL 1 1 <0g#WtC*tUTT^|6jUtf + 
9 0° JHHi^kt, Jf Ag&5fcJgg|$2 1 £#Jj£g± 

[0039] LlrLtiiPb, Z<7)£t\z#\%1 ltffc 
iiCftLtttiT-li, WAW%*8U2 1 tMii: 40 
*tLTIOTU|ftHtJfcRHC, Z<7)^tmU2 lri*#AgBl 1 

Offift«±#ifiUttfl|-fl,itu4r»), 3teJft«J2 1 fc« 

^T, #Affl55fe^SC2 1 i:il«*t*«tttO|BJUBf56<0 

flURttWtfcfT^IK-Kt, JfAg(tffcSgSB2 l^tb#g(C 
|fij«t T&B Jt: £ t* £ Sgfcb 5 * « £ 1 t>*T- & i\ rt«sstt 

[0040] z<Dmmzmik-rztz*>iztt2mto so 
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^<^Strt f t*i£J:9i;:-f.z>i:, ifffig|S2 
J* s S<toTL^, if ffiSG2 2(±H2 -etfcHfJ 

Lfc«fc -5 US&Ojf ft|4j2 5 ZmWcLtzi><r>\,Z-7l>- K 
3 2, if ftrfA 3 3 & if £&-li"C^ if ffig&2 2 

ifUSB2 2f±, #9?«ftffioft?Ki-4.jMBjj* 

*zr\ %sim&K>2 4Rzrm2m\$sU2 5<7)ffi 

#*WlftS-*, Jf ASG5teigg|S 2 1 €r^KSf-iE®ffi$-* 

[0 0 4 1 j mi 2nmm2 o £#bblt2 y^roifft 

»«r*-r«rta*fl>«j«««rBlWi-4«, Hi 2 75MH2 

Hi 2ii£i iffflg|5i:»2ifffla;i:<7)ifffl^)5S- 
»56L>il*o»itt«S:*-f4fliA»OttWBI-r?**o H 

1 5(±h 1 20m tbtozm<?>iH%im%zi,z&tftz!gff>tsi 
wmr-b*), mi 5 (a) (m*vw:±f*i$i$uzii\-}z> 
m xu<r>mmm. mis (t>) u^^m^wm^^y 

(c) 111315 (a) <7>fc-*:ftft.m*?m 1 5 (b) <0itf 
il^ -V > * * S: 2 ^, rtmSSUH 7 0« fflffi *• 

»»tfcBRWl»A»«>ttWH-C**o HI 6l±*2»ffia5 

zmim&&£t)m.< : ifmLfzm<7>m.wmx'2>t)^ mi 

6 (a) (i£2i*|feffi*ftli*attj:i)&<jgAifc* 
X®<7)m.tym, Bl 6 (b) ttBBl 6 (a) WifASC^ 

1 8 Ittfflfl;*ft2ftfi8tij: »)«<®*Lfc|ROK 
HI 8 (a) l±^lifftSB^^2«ffig|5J: 
•)«<»*Lfe»<0lfA»fl5Bi'flBI, HI 8 (b) liH 
18 (a) nnXUZmfo-tiHitA.Zli^'gfeftKtiim 

LT\>*h%h<r>vmmx'*>z> 0 mi 9itm2m&&<?>mm 
*m *&K*eR ci^ l fctf Age * n«»tft4*R «b ^ 
-si : Krt^fflLrv^^is.^iiiir-*.a„ H2 0(±* 

■fv»fi:fl|uw;itfcl»o|ft?rjia-c*»), H20 (a) itm 

2iffta5(D»2 7 -fir £ UP ^|6]tR I GHT^rf6]<0 2 
^ilfOttllUttttfclRO* 2 if fflgBWif ffl»^7 -Y -VH 

^ee#ja<7)ifMH, H20 (b) urn 2 2 7 

-i -YiD OWN^|6] tLEF T^(6]C0 2 y0r<Ofi:«(-^ 
lt^F^O» 2 if ffiSBOif ffiSftV -Y@^g|5#ia(7)»fffi 
H> B2 0 (c) lift 2 ft tta$Og2 7-Y-V*UP*|6j 
£R I GHT^|6]<7)^Kfi5:eg.O f DOWN^r[6li:LEF 
T*|ftlO«f imttm-KltfclROfff 2 if fflgCOjf ffi»^7 

[0 0 4 2] HI 2(l^i-J:^(c»lifftSP2 4 t^2 
ifffiSI52 5 t Z-tii*'timm$-*t, J.^>lfA«*JB»2 
lSrlfAWl 1 <OS^WtLTftil*(6], EPt>^^ 
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($fciggG2 1 twt&nMLUtiLttt&mit&z turn 
m «t-?i-, ifftg&2 2£«/&i-&»iifftgr>2 4 tut 

HI 2 4 J T-(4, tRI£lf»2{f ffiSB2 5<7>ifft:ftg<? 

£b&9o«, mimsaU2 4<r>mmnBt (# + 9o 4 ) 

[0 0 4 3] C<7)J:TU^L7t«l^ftgi52 4M'^ 
2ifffig&2 5T*«fig;?tL^TtftSC2 2 14, $lxl£H 1 5 
( a ) tlTK-t 4 -9 %WX&9c*%U 2 1 tC».*«§Djffi^ 70 

1115 (b) (rjjVfio fcltmfil^ > **5 1 £2 

[0 0 4 4] 115 (a) Izmir 4 1 l,Z&&ff>W;±l*l$L 
JfASBl 1 til y^f0^ftgI5<7)^*LTV^ 
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(54) [Title of Invention] Endoscope 
(57) [Abstract] 

[Problem] An object of the present invention is to provide an endoscope with which it is 
possible to bend both a first bending part and a second bending part, and to improve the 
ability to observe and manipulate it, with the distal part of an insertion part facing a body 
cavity wall. 

[Means for solving problem] An endoscope 2 comprises a distal part 21 that is on the 
distal side of a long, thin insertion part and that has an imaging part for observing the 
inside of a body cavity; a first bending part 24 and a second bending part 25 formed by 
linking multiple joints so that they can freely turn; and a soft, flexible tube part 23 
connected to the base end of first bending part 24 and second bending part 25. By means 
of this endoscope 2, when second bending part 25 is bent by 0 and first bending part 24 is 
bent by 6 + 90° or greater in the direction opposite the bending direction of second 
bending part 25 and distal part 21 of the insertion part is directed substantially 
perpendicular to the direction of the lengthwise axis of this insertion part, the bending 
angle of first bending part 24 and the bending angle of second bending part 25 are 
established such that distal part 21 of the insertion part is at a distance from the tangential 
axis of flexible tube part 23. 

[Drawing] 
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Body cavity 
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[Claims] 

[Claim 1] An endoscope, characterized in that it comprises 

a distal part that is on the distal side of a long, thin insertion part and that has an 
imaging part for observing the inside of a body cavity; 

a first bending part and a second bending part formed by linking multiple joints 
so that they can freely turn; and 

a soft, flexible tube part connected to the base end of the first bending part and the 
second bending part, 

wherein, when the second bending part is bent by 0 and the first bending part is 
bent by 9 + 90° or greater in the direction opposite the bending direction of the second 
bending part and the distal part of the insertion part is directed substantially perpendicular 
to the direction of the lengthwise axis of the insertion part, the bending angle of the first 
bending part and the bending angle of the second bending part are established such that 
the distal part of the insertion part is at a distance from the tangential axis of the flexible 
tube part. 

[Claim 2] The endoscope according to claim 1 , further characterized in that the total 
length of the first bending part is longer than the total length of the second bending part. 
[Claim 3] The endoscope according to claim 1, further characterized in that the first 
bending part can bend in four directions and the second bending part can bend in two 
directions. 

[Detailed Description of the Invention] 
[0001] 

[Technological Field of the Invention] The present invention relates to an endoscope 

having two bending parts, a first bending part and a second bending part. 

[0002] 

[Prior Art] The long, thin insertion part of an endoscope must bend precisely and three- 
dimensionally in order for this insertion part to be inserted, along the shape of the inside 
of a thin lumen that bends three-dimensionally and in a complex manner, such as in the 
intestine, or other body cavity, or also inside of a machine that bends. 
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[0003] By means of an endoscope having two bending parts, a first bending part and a 
second bending part, in a long, thin insertion part, the distal end of the endoscope can be 
directed facing the target of observation by bending the first bending part and the second 
bending part. Facing forward in order to observe the inside of a body cavity is very 
effective in terms of capturing a clear image with no distortions over the entire screen. 
[0004] 

[Problems to Be Solved By the Invention] Nevertheless, when the angle of the first 
bending part and the second bending part of a conventional endoscope is established, the 
distal part of the insertion part is brought to face forward, and the insertion part is brought 
to fit closely to the wall of the body cavity, the distal part is positioned near the extension 
line of the lengthwise axis of the flexible tube part of the insertion part (the portion that 
fits closely to the wall of the body cavity). Therefore, by means of a conventional 
endoscope, there is no distance between the distal part and the site of the observation 
target. 

[0005] During endoscopy, observation by a conventional endoscope is not possible unless 
there is a predetermined distance between the distal part of the insertion part and the site 
of the observation target. Moreover, tools that are used to manipulate the endoscope 
cannot protrude [into the body cavity], making it difficult to manipulate the endoscope. 
[0006] Moreover, by means of a conventional endoscope for solving this problem, the 
second bending part is made longer and the first bending part is brought to a 
predetermined distance from the wall of the body cavity by being raised considerably 
through the bending operation of the second bending part, but in this case, the total length 
of the bending parts is increased. 

[0007] In general, the bending parts are formed from multiple bending joints linked 
together and covered by a braid, bending rubber, and the like. Therefore, when the 
bending parts of the endoscope are long, micro-irregularities are formed and the surface 
of these bending parts is not smooth; therefore, the bending parts must be the minimum 
length necessary. 

[0008] The present invention was conceived in light of these circumstances, and an object 
thereof is to provide an endoscope with which it is possible to bend both a first bending 
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part and a second bending part, and to improve the ability to observe and manipulate it, 

with the distal part of an insertion part facing a body cavity wall. 

[0009] 

[Means for Solving Problems] In order to accomplish the above-mentioned object, the 
endoscope of the invention according to claim 1 is characterized in that it comprises a 
distal part that is at the distal side of a long, thin insertion part and that has an imaging 
part for observing the inside of a body cavity; a first bending part and a second bending 
part formed by linking multiple joints so that they can freely turn; and a soft, flexible tube 
part connected to the base end of the first bending part and the second bending part, 
wherein, when the second bending part is bent by 9 and the first bending part is bent by 0 
+ 90° or greater in the direction opposite the bending direction of the second bending part 
and the distal part of the insertion part is directed substantially perpendicular to the 
direction of the lengthwise axis of the insertion part, the bending angle of the first 
bending part and the bending angle of the second bending part are established such that 
the distal part of the insertion part is at a distance from the tangential axis of the flexible 
tube part. The endoscope of the invention of according to claim 2 is further characterized 
in that by means of the endoscope according to the invention in claim 1, the total length 
of the first bending part is longer than the total length of the second bending part. The 
endoscope of the invention according to claim 3 is further characterized in that by means 
of the endoscope of the invention of according to claim 1 , the first bending part can bend 
in four directions and the second bending part can bend in two directions. 
[0010] 

[Embodiments of the Invention] An embodiment of the present invention will now be 
described while referring to the drawings. Figure 1 through Figure 9 are drawings 
relating to an embodiment of the present invention. Figure 1 is a general diagram 
showing the overall structure of an endoscope device comprising the endoscope of an 
embodiment of the present invention. Figure 2 is a structural cross section showing the 
bending parts of the insertion part of the endoscope in Figure 1 . Figure 3 is an 
explanatory drawing showing the bending joints that form the first and second bending 
parts. Figure 3(a) is an explanatory drawing showing the bending joints of the first 
bending part, and Figure 3(b) is an explanatory drawing showing the bending joints of the 
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second bending part. Figure 4 is a structural drawing showing the structure of a coil pipe. 
Figure 5 is a drawing showing an external view near the handle of the endoscope. Figure 
6 is an explanatory drawing when the handle part of the endoscope in Figure 5 is held. 
Figure 7 is a drawing showing an external view near the handle of the endoscope wherein 
the second bending operation part has a bending operation knob for the second bending 
part. Figure 8 is a diagram of an external view near the handle of the endoscope wherein 
the operating axes of the first bending operation part and the second bending operation 
part are orthogonal. Figure 9 is a drawing of the outside near the handle of the endoscope 
wherein the bending operation knob of the second bending operation part has two angle 
knobs. 

[001 1] An endoscope device 1 comprising an embodiment of the present invention is, as 
shown in Figure 1, primarily composed of an electronic endoscope (simply endoscope 
hereafter) 2 having imaging means that are not illustrated; a light source 3 that is 
detachably connected to endoscope 2 and that supplies illumination light to endoscope 2; 
a video processor 4 for controlling the imaging means of endoscope 2 and processing 
signals obtained from the imaging means and outputting target video signals; and a 
monitor 5 for displaying the endoscope video obtained by the signal processing of video 
processor 4. A VTR deck, a video printer, a video disc, a video file recorder, and the like 
that are not illustrated can be connected to video processor 4. 

[0012] Endoscope 2 comprises a long, thin insertion part 1 1 that is inserted into the site 
of the observation target; a handle 12 that communicates with the base end of this 
insertion part 1 1 and has an operating part 12a capable of performing the bending 
operations of the first and second bending parts, etc. that will be mentioned later; a 
universal cord 13 that extends from the side of this handle 12 and houses the signal cable 
that connects to the imaging means and the light guide for transmitting illumination light, 
which are not illustrated; and a connector part 14 that is disposed at the end part of 
universal cord 13 and is detachably connected to the video processor 4. Above- 
mentioned insertion part 1 1 is formed by joining a distal part 21 at the distal end; a 
bending part 22 that is the back part of this distal part 21 and that can bend freely; and a 
long flexible tube part 23 that is found behind this bending part 22 and that is formed 
from a flexible tube-shaped member. 
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[0013] Distal part 21 houses an imaging part that is a combination of a solid imaging 
element, such as a CCD, and a circuit board, or similar device for driving the solid 
imaging element as the imaging means, which are not illustrated; a light guide for 
transmitting illumination light for illuminating the site of the observation target inside the 
body cavity, which is not illustrated; etc. Bending part 22 comprises two bending parts, a 
bending part 24 on the distal end side (first bending part hereafter), and a bending part 25 
on the base end side (second bending part hereafter). 

[0014] First, the structure of bending part 22 comprising first bending part 24 and second 
bending part 25 will be described while referring to Figures 2 through 5. As shown in 
Figure 2, first bending part 24 and second bending part 25 are formed by joining multiple 
bending joints 31 so that they can freely rotate covering these multiple bending joints 31 
by bending a braid 32 obtained by braiding a fine thin wire or similar device into a 
cylinder, and further forming a watertight cover of a bending rubber piece 33 over this 
bending braid 32. It should be noted that above-mentioned bending braid 32 and a 
bending rubber 33 can cover the entire length of bending part 22, including first bending 
part 24 and second bending part 25, or it can separately cover first bending part 24 and 
second bending part 25. 

[0015] By means of first bending part 24, a first bending operation wire (first wire 
hereafter) 34 for pulling and bending first bending part 24 extends out from the distal end 
side. Similarly, by means of second bending part 25, a second bending operation wire 
(second wire hereafter) 35 for pulling and bending second bending part 25 extends out 
from the distal end side. 

[0016] First wire 34 passes through the inside of a first coil pipe 36 anchored near the 
distal end side of second bending part 25 and links with a first bending operation part 42 
via the inside of insertion part 1 1 . On the other hand, second wire 35 passes through the 
inside of a second coil pipe 37 anchored to the distal end side of flexible tubing part 23 
and links with a second bending operation part 44 via the inside of insertion part 1 1 . 
[0017] Moreover, the thickness of bending rubber 33 at the portion where it covers first 
bending part 24 and the portion where it covers second bending part 25 is thinner at 
second bending part 25 than at first bending part 24. As a result, bending part 22 can 
easily bend at the portion of second bending part 25; therefore, even if there are many 
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items housed inside second bending part 25, there is no increase in the outer diameter of 
the bending part and there is no deterioration of bending performance. 
[0018] Moreover, when bending part 22 bends there is often a greater load exerted on 
second bending part 25 than on first bending part 24 because it houses more items. 
Therefore, bending part 22 is formed in such a way that the thickness of bending joints 3 1 
that form first bending part 24 and second bending part 25 is thicker at the second 
bending part than at first bending part 24, as shown in Figure 3. 
[0019] In essence, by means of bending part 22, bending joints 31b used in second 
bending part 25 shown in Figure 3(b) are thicker than bending joints 31a used in first 
bending part 24 shown in Figure 3(a). Thus, there is the essentially no deformation of 
bending joints 3 1 and as a result, a reduction in the bending angle from the initial state is 
prevented, even when greater force is exerted on second bending part 25 than on first 
bending part 24. 

[0020] Moreover, the coil pipe used for first coil pipe 36 and second coil pipe 37 has a 
structure wherein a fine wire is tightly wound into a pipe shape, as shown in Figure 4. 
However, structurally, the entire length can be contracted under a compressive load. 
Therefore, the diameter of the wire that forms second coil pipe 3 1 * used in second 
bending part 25, which comes under a greater load, is greater than the diameter of the 
wire of first coil pipe 36. As a result, second coil pipe 37 of second bending part 25 has a 
greater wire diameter than first coil pipe 36 of first bending part 24. Therefore, there is 
no contraction of the coil pipe, even when greater force is exerted on second bending part 
25 than on first bending part 24. Consequently, the bending angle does not become 
smaller than the initial state. 

[0021] By means of the present embodiment, first bending operation part 42 for 
performing bending operations of the first bending part 24 and second bending part 44 for 
performing bending operations of the second bending part 25 are disposed on the 
operating part 12a of handle 12 such that first bending part 24 and second bending part 25 
can each be separately subjected to bending operations. 

[0022] In essence, operating part 12a of handle 12 comprises first bending operation part 
42, which has bending operation knobs 42a and 42a' for bending operations of first 

' sic; 37?— Trans. Note. 
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bending part 24 and first anchor levers 42b and 42b' for anchoring bending operation 
knobs 42a at the desired turn position; an electric switch part 43 having a remote switch 
43a for sending to video processor 4 operating instructions such as to freeze or release the 
monitor screen, and the like; and second bending operation part 44 having a second 
bending operation lever 44a for performing bending operations of second bending part 25 
and a second anchor lever 44b for anchoring second bending operation lever 44a at the 
desired position. 

[0023] Here, bending operation knob 42a is a knob for bending first bending part 24 up 
and down, and bending operation knob 42a' is a knob for bending first bending part 24 to 
the right and left. First anchor lever 42b is the lever that is operated in order to maintain 
bending operation knob 42a at the desired turn position, and first anchor lever 42b' is the 
lever for maintaining bending operation knob 42a 1 at the desired turn position. It should 
be noted that first bending operation part 42 has an air supply and a water supply button 
42c for supplying air and water and a suction button 42d for suctioning operation. 
[0024] Endoscopy is performed using endoscope 2 formed as described above. 
[0025] In order to perform bending operations, generally an operator holds handle 12 in 
his left hand as shown in Figure 6. In this case, for instance, handle 12 is supported by 
the base of the thumb and the third and fourth fingers of the left hand, and bending 
operation knob 42a and second bending operation lever 44a are operated by the thumb, 
and the first and second fingers when remote switch 43 a and air and water supply button 
42c, suction button 42d, etc. are not being operated. 

[0026] First, when the operator performs a bending operation of first bending part 24, 
bending operation knob 42a is operated by the thumb within the range of normal 
movement or the first and second fingers with handle 12 supported by the base of the 
thumb, and the third and fourth fingers of the left hand. Moreover, when the operator 
performs a bending operation of second bending part 25, second bending operation lever 
44a is operated by the right hand, which is not holding handle 12. It is also possible to 
operate second bending operation lever 44a by extending the thumb or first or second 
finger to a position that cannot be normally reached under the above-mentioned 
circumstances. 
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[0027] Here, remote switch 43a can be operated and the endoscope can be manipulated 
by operating first anchor levers 42b and 42b' and second anchor lever 44b in order to 
secure bending operation knobs 42a and 42a' and second bending operation lever 44a at 
the desired position while maintaining the desired bent shape with the thumb removed. 
[0028] Moreover, electric switch part 43 is found in between second bending operation 
part 44 and first bending operation part 42; therefore, the operating fingers cannot easily 
touch second bending operation lever 44a when operating bending operation knob 42a. 
[0029] With respect to the shape of second bending operation lever 44a, second bending 
operation lever 44a can project in the direction opposite to where the group of bending 
operation knobs 42 are disposed, as shown by the plan view in Figure 10(a). By means 
of this structure, the lever can also project toward where bending operation knob 42 is 
disposed as shown in Figures 10(b) and 10(c) taking into consideration the ability to 
manipulate second bending operation lever 44a by the right hand. 
[0030] It should be noted that in Figures 5 and 6, second bending operation part 44 has a 
second bending operation lever 44a for second bending part 25 that is in the shape of a 
lever, but the lever is not restricted to this shape and, depending on the degree of freedom 
in terms of the bending direction, the lever can be a bending operation knob 44c in a 
shape such as bending operation knob 42a, as shown in Figure 7. Moreover, the relative 
positioning of the operating axes of first bending operation part 42 and second bending 
operation part 44 can be a parallel positioning, as shown in Figure 5, or an angle can be 
formed, as shown in Figure 8. Figure 8 shows an example where the operating axis of 
first bending operation part 42 and second bending operation part 44 are orthogonal. 
Moreover, when there are four directions in which second bending part 25 can bend, it is 
possible to respond to bending in four directions by disposing two angle knobs at bending 
operation knob 44c of second bending operation part 44, as shown in Figure 9. 
[003 1] As a result, by means of endoscope 2 of the present embodiment, first bending 
part 24 and second bending part 25 can be individually operated and the operation of 
each bending part is the same as an ordinary bending operation. Consequently, the ability 
to manipulate the bending of endoscope 2 of the present invention is improved. 
[0032] Moreover, by means of endoscope 2 of the present embodiment, second bending 
operation part 44 is disposed away from first bending operation part 42. Therefore, 
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second bending operation part 44 does not interfere with the endoscope operation by first 
bending operation part 42, and the same bending operations as with an endoscope having 
one bending part is possible. 

[0033] Furthermore, endoscope 2 of the present embodiment has second bending 
operation part 44 and first bending operation part 42 separated by electric switch part 43. 
Therefore, in addition to maintaining the ability to manipulate the endoscope, there are no 
errors in the operation of second bending operation part 44 when first bending operation 
part 42 and electric switch part 43 are operated. 

[0034] By means of endoscope 2 of the present embodiment, an angle is formed between 
each of the operating axes of first bending operation part 42 and second bending 
operation part 44 and therefore, it is easy to manipulate when second bending operation 
part 44 is operated by the hand opposite the hand holding first operating part 42. 
[0035] It should be noted that the present invention can be used for electronic endoscopes 
wherein an imaging device is housed at distal part 21 of insertion part 11, and endoscope 
2 of the present embodiment can be an electronic endoscope wherein an image guide, 
which is not illustrated, is passed through insertion part 1 1 and the image of the object to 
be captured that has been exposed to light by this image guide is captured by the imaging 
device housed in operation part 12a, or an optical endoscope wherein an image of the 
object to be captured that has been exposed to light by the image guide can be observed 
in an eyepiece disposed at the top of operating part 12a. In either case, the endoscope 
comprises bending part 22 that is formed from first bending part 24 and second bending 
part 25. 

[0036] Moreover, the present invention is not limited to the above-mentioned 
embodiment and various modifications are possible as long as they are within a range that 
does not violate the main points of the invention. For instance, as shown in Figure 1 1 , it 
is possible to dispose second bending operation lever 44a at a position where a lever for 
raising forceps is disposed in a conventional endoscope. 

[0037] However, observing the site of the observation target inside a body cavity from 
the front is very effective in terms of obtaining a clear image with no distortion of the 
entire screen. By means of an endoscope wherein long, thin insertion part 1 1 has bending 
part 22 formed from a first bending part 24 and a second bending part 25, distal part 21 of 
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the insertion part can be brought to face the site of the observation target by bending this 
first bending part 24 and this second bending part 25. 

[0038] For instance, when insertion part 1 1 fits closely to the wall of a body cavity, as 
shown in Figure 21, second bending part 24 is bent by 0 upward with respect to the 
lengthwise axis of insertion part 1 1, and first bending part 24 is bent 6 + 90° downward 
with respect to the lengthwise axis of insertion part 1 1 such that distal part 21 of the 
insertion part 1 1 can face the site of the observation target on the wall of the body cavity. 
It should be noted that Figure 21 is an explanatory drawing that shows the insertion part 
of a conventional endoscope comprising a bending part made up of a first and a second 
bending part. 

[0039] Nevertheless, when insertion part 1 1 fits closely to the wall of a body cavity and 
distal part 21 of the insertion part faces the wall of the body cavity, distal part 21 is 
positioned in the vicinity and on the extension line of the lengthwise axis of flexible tube 
part 23 (the part that fits closely to the wall of the body cavity) of insertion part 1 1 and 
there is no predetermined distance between distal part 21 and the site of the observation 
target. When there is no predetermined distance between distal part 21 of the insertion 
part and the site of the observation target, observation by endoscopy is not possible, and 
it becomes difficult to manipulate the endoscope because the manipulating tools, etc. 
cannot project from distal part 21 of the insertion part toward the wall of the body cavity. 
[0040] When the length of second bending part 25 is increased and first bending part 24 
is brought to a predetermined distance from the wall of the body cavity by being raised 
considerably by means of a bending operation of second bending part 25 in order to solve 
this problem, the total length of the bending part 22 is increased. It should be noted that 
because bending part 22 is formed from multiple bending joints 25 linked together and 
covered by a braid 32, bending rubber 35, etc., as shown in Figure 2, micro-irregularities 
are formed and the surface of bending part 22 is not smooth; therefore, the bending part 
22 must be the minimum length necessary. As a result, there was a demand for an 
endoscope with which the ability to observe and to manipulate it were improved when 
both first bending part 24 and second bending part 24 were bent and distal part 21 of the 
insertion part faced the wall of a body cavity. 
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[0041] An example of an endoscope having two bending parts will be described while 
referring to Figures 12 through 20. Figures 12 through 20 are drawings relating to the 
structure of an endoscope having two bending parts. Figure 12 is an explanatory drawing 
of the insertion part having a bending part when a bending angle is formed between the 
first bending part and the second bending part. Figure 1 5 is an explanatory drawing when 
the bending part in Figure 12 is disposed in another endoscope, etc. Figure 15(a) is an 
explanatory drawing of a conventional magnifying endoscope, Figure 15(b) is an 
explanatory drawing of the insertion part of a conventional endoscope having two forceps 
channels, and Figure 15(c) is an explanatory drawing of the insertion part when the 
curved part in Figure 7 is disposed in the endoscope having two forceps channels in 
Figure 15(b). Figure 16 is an explanatory drawing wherein the second bending part is 
shorter than the first bending part. Figure 16(a) is an explanatory drawing of the insertion 
part when the second bending part is shorter than the first bending part, and Figure 16(b) 
is an explanatory drawing when the insertion part in Figure 16(a) is used inside a lumen 
having many curves. Figure 18 is an explanatory drawing when the first bending part is 
shorter than the second bending part. Figure 1 8(a) is an explanatory drawing of the 
insertion part when the first bending part is shorter than the second bending part, and 
Figure 18(b) is an explanatory drawing when the insertion part in Figure 18(a) is used in 
a lumen that has virtually no curves. Figure 19 is an explanatory drawing when an 
insertion part wherein the bending direction of the second bending part is restricted to the 
minimum necessary is used in a lumen that has a restricted observation target. Figure 20 
is an explanatory drawing when the bending operation wire of the second bending part is 
at a position that facilitates operation in an oblique direction. Figure 20(a) is a cross 
section near the anchor part of the bending operation wire of the second bending part 
when a second wire 35 of the second bending part is disposed in two places, upward and 
toward the right, Figure 20(b) is a cross section near the anchor part of the bending 
operation wire of the second bending part when the second wire of the second bending 
part is disposed in two places, downward and toward the left, and Figure 20(c) is a cross 
section near the anchor part of the bending operation wire of the second bending part 
when the second wire of the second bending part is disposed in two places, in between 
upward and to the right and in between downward and to the left. 
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[0042] As shown in Figure 12, a bending angle is formed between first bending part 24 
and second bending part 25 comprising bending part 22 such that when first bending part 
24 and second bending part 25 are each bent and distal part 21 of the insertion part is 
brought perpendicular to the lengthwise axis of insertion part 1 1 , in essence, facing the 
wall of the body cavity, distal end 21 of the insertion part is always disposed above the 
extension line of the lengthwise axis of insertion part 1 1 (so that there is a distance 
between distal end 21 and the observation target site). It should be noted that in Figure 
12, for instance, bending angle 9 of second bending part 25 is such that it can bend up to 
approximately 90°, and bending angle (0 + 90°) of first bending part 24 is such that it can 
bend up to approximately 1 80 degrees. 

[0043] Bending part 22 comprising first bending part 24 and second bending part 25 
formed in this way is disposed in conventional magnifying endoscope 2A wherein an 
imaging part (not illustrated) capable of switching focal points is housed inside distal part 
21 of the insertion part, as shown in Figure 15(a), or conventional endoscope 2B having 
two forceps channels 5 1, as shown in Figure 15(b). 

[0044] Magnifying endoscope 2A has insertion part 1 1 with only one bending part, as 
shown in Figure 15(a); therefore, distal part 21 of the insertion part is positioned near the 
wall of the body cavity on the extension line of the lengthwise axis of flexible tube part 
21 (the part that fits close to the wall of the body cavity), and it is therefore difficult to 
observe the lesion in the tangential direction. Moreover, endoscope 2B having two 
forceps channels 51 as shown in Figure 15(b) does not have the predetermined distance 
between distal part 21 of the insertion part and the site of the observation target during 
endoscopy; therefore, a manipulating tool 52, or similar instrument cannot project from 
the endoscope, which makes endoscopic manipulation difficult. 

[0045] Therefore, two manipulating tools can be used for adjusting the distance between 
distal part 21 and the site of the observation target and endoscopic manipulation, as 
shown in Figure 15(c), is performed by forming bending part 22 comprising first bending 
part 24 and second bending part 25 as shown in Figure 12. 

[0046] Moreover, as shown in Figure 13, during observation of a lesion, first bending 
part 24 and second bending part 25 are bent and the bent state of second bending part 24 
is maintained by operating second anchoring lever 44b and maintaining the position of 
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the second bending operation lever 44a at the desired turn position, while the distance 
between the lesion and the endoscope distal part is maintained and it becomes possible to 
move the endoscope distal part in the direction of the arrows by bending first bending 
part 24 vertically and horizontally. In essence, it is possible to observe the lesion while 
changing the relative position of the lesion and the endoscope distal part. 
[0047] Furthermore, as shown in Figure 14, first anchor levers 42b and 42b' are operated 
and the bent state of first bending part 24 is maintained at the desired stage by 
maintaining the position of bending operation knob 42 at the desired turn position, while 
the endoscope distal part is moved in the directions of the arrow facing the lesion by 
bending second bending part 24 in two directions. In essence, it becomes possible to 
adjust the distance between the lesion and the endoscope distal part with the endoscope 
distal part facing the lesion. 

[0048] As shown in Figures 13 and 14, the ability to manipulate during observation by 
an endoscope is improved as a result of it being possible to separately maintain the bent 
state of first bending part 24 and second bending part 25. 

[0049] Furthermore, when bending part 22 formed from first bending part 24 and second 
bending part 25 is used in a lumen having many bends, such as the colon, as shown in 
Figure 16(b), with second bending part 25 being shorter than first bending part 24, as 
shown, for instance, in Figure 16(a), the entire bending part 22 can function without 
second bending part 24 interfering with the colon walls when the second bending part 24 
is bent. 

[0050] On the other hand, in contrast to the structure shown in Figure 16(a), when 
second bending part 25 is longer than first bending part 24, as shown in Figure 18(a), it is 
possible to improve the manipulating of an insertion tool for endoscope manipulation 
inside a lumen having virtually no bends, such as the stomach, and to improve 
manipulating ability such that distal part 21 of the insertion part is moved with precision. 
[0051] Moreover, as shown in Figure 17(a), by means of an endoscope that has only one 
bending part, it is possible to bend the bending part and bring the distal part of the 
endoscope to near the cardiac part of the stomach, but the cardiac part of the stomach is 
observed obliquely and observation facing the cardiac part is difficult. 
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[0052] As shown in Figure 17(b), when the length of second bending part 24 is increased 
to a certain extent, second bending part 24 must completely exit the esophagus and 
therefore, first bending part 24 is away from the cardiac part of the stomach. Therefore, 
the endoscope distal part and cardiac part are at a considerable distance from one another 
and observation is very difficult, even when the first bending part is bent and the cardiac 
part is observed. 

[0053] The endoscope shown in Figure 17(c) is one wherein the dimension of second 
bending part 25 in the direction of the insertion axis is smaller than the dimension of first 
bending part 24 in the direction of the insertion axis. By setting the dimensional 
relationship between first bending part 24 and second bending part 25 in this way, it is 
possible to bring the endoscope distal end closer to the cardiac part of the stomach when 
observing the cardiac part of the stomach by bending first bending part 24 and second 
bending part 25. 

[0054] Moreover, as shown in Figure 19, by means of an endoscope specifically for the 
purpose of observing the duodenum only, it is possible to simplify the bending 
mechanism itself by limiting the bending direction to the minimum necessary such that 
the bending direction of second bending part 24 is limited to, for instance, one direction 
(up or down). Furthermore, Figure 19 shows the pattern by which distal part 21 of the 
insertion part approaches the duodenal papilla. 

[0055] Moreover, when used to make an incision in the duodenal papilla, the endoscope 
can be easily manipulated by approaching with the endoscope distal end from an oblique 
direction. The second wire for bending operation of second bending part 24 can be 
structured as shown in Figure 20 for such purposes. 

[0056] Second wire 35 of second bending part 24 can be disposed in a position that 
facilitates manipulation in an oblique direction, such as two places, upward and to the 
right, or two places, downward and to the left. Moreover, as shown in Figure 20(c), 
second wire 35 of second bending part 25 can be disposed somewhere in between the 
upward position and toward the right or somewhere in between downward and toward the 
left. 

[0057] However, an endoscope having bending part 22 formed from a first bending part 
24 and a second bending part 25 at long, thin insertion part 1 1 is bent by, for instance, 
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second bending part 25. Second bending part 25 is bent up when pulled by the up-side 
wire of second wire 35 shown in Figure 2. Moreover, when second bending part 25 
returns to a straight state, the restoring force of bending rubber 33 covering second 
bending part 25 alone is weak; therefore, second bending part 24 is straightened by being 
pulled by the down-side wire of second wire 35. Consequently, the bending operation 
mechanism is very complex. An endoscope was needed wherein the structure was 
simplified and second bending part 25 was straightened. 

[0058] An example of an endoscope wherein it is possible to straighten the second 
bending part will be described while referring to Figures 22 and 23. Figures 22 and 23 
relate to a structural example of an endoscope wherein is possible to straighten the second 
bending part. Figure 22 is an explanatory drawing of the insertion part having a bending 
part wherein it is possible to straighten the second bending part. Figure 23 is an 
explanatory drawing of the insertion part that shows a modified example of Figure 22. 
Figures 22 and 23 are rough sketches of insertion part 1 1 . 

[0059] As shown in Figure 22, first bending part 24 of bending part 22 is made up of 
multiple bending joints 31 linked so that they can freely turn, and linked bending joints 
3 1 are covered by bending braid 32 obtained by braiding a fine wire into a cylinder. 
This is further covered by bending rubber piece 33. 

[0060] As with first bending part 24, second bending part 25 is made up multiple 
bending joints 31 linked such that they can freely turn. Bending joints 31 are covered by 
braid 32 and this braid 32 is also covered by an elastic resin 61, such as polyester, and 
similar materials used for flexible tube part 23. As a result, second bending part 25 is 
covered from the top of braid 32, which covers the second bending part 25, by the same 
elastic resin 61 as used for flexible tube part 23; therefore, when second bending part 25 
is straightened after being bent, second wire 35 opens in the direct of the bend, making it 
possible to straighten second bending part 25. 

[0061] Moreover, as shown in Figure 23, second wire 35 used for second bending part 
25 can also be connected in only one direction. It should be noted that second wire 35 
passes through second coil pipe 37 up to the base end of second bending part 25 via 
flexible tube part 23, as described in Figure 2. 
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[0062] Moreover, second bending part 25 itself has a structure wherein, for instance, 
straightening of the bending part is facilitated by the same structure as flexible tube part 
23 (for instance, it is formed from the same resin 61 as flexible tube part 23). Therefore, 
when no tension is applied to second wire 35, second bending part 25 is automatically 
straightened and it is possible to bend and straighten the bending part by second wire 35 
(bending operation wire) in one direction only. 

[0063] [Postscript] According to the above-mentioned embodiments of the present 
invention as previously described in detail, the following structure is possible. 
[0064] [Postscript 1] An endoscope, characterized in that it comprises 

a distal part that is found on the distal side of a long, thin insertion part and that 
has an imaging part for observing the inside of a body cavity; 

a first bending part and a second bending part formed by linking multiple joints 
so that they can freely turn; and 

a soft, flexible tube part connected to the base end of the first bending part and the 
second bending part, 

wherein when the second bending part is bent by 0 and the first bending part is 
bent by 9 + 90° or greater in the direction opposite the bending direction of the second 
bending part and the distal part of the insertion part is directed substantially perpendicular 
to the direction of the lengthwise axis of the insertion part, the bending angle of the first 
bending part and the bending angle of the second bending part are established such that 
the distal part of the insertion part is at a distance from the tangential axis of the flexible 
tube part. 

[0065] [Postscript 2] The endoscope according to postscript 1, further characterized in 
that the total length of the first bending part is longer than the total length of the second 
bending part. 

[0066] [Postscript 3] The endoscope according to postscript 1, further characterized in 
that the total length of the second bending part is longer than the total length of the first 
bending part. 

[0067] [Postscript 4] The endoscope according to postscript 1 , further characterized in 
that the first bending part can bend in four directions and the second bending part can 
bend in two directions. 
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[0068] 

[Effect of the Invention] The present invention provides an endoscope with which it is 
possible to improve the ability to observe and to manipulate it when the distal part of an 
insertion part is facing the wall of a body cavity, by bending both the first bending part 
and the second bending part. 

[Brief Description of the Drawings] 

[Figure 1 ] is a drawing showing the overall structure of an endoscope device comprising 
the endoscope of an embodiment of the present invention. 

[Figure 2] is a cross section showing the bending part of the endoscope insertion part in 
Figure 1 . 

[Figure 3] is an explanatory drawing showing the bending joints comprising the first and 
second bending parts. 

[Figure 4] is a structural drawing showing the structure of the coil pipe. 

[Figure 5] is a drawing showing the appearance near the handle of the endoscope. 

[Figure 6] is a drawing when the handle of the endoscope in Figure 5 is held. 

[Figure 7] is a drawing showing the appearance near the handle of an endoscope wherein 

the second bending operation part has bending operation knobs for the second bending 

part. 

[Figure 8] is a drawing showing the appearance near the handle of an endoscope wherein 
the operation axes of the first and second bending operation parts are orthogonal. 
[Figure 9] is a drawing showing the appearance of the handle of an endoscope wherein 
the bending operation knobs of the second bending operation part have two angle knobs. 
[Figure 10] is a plan view showing another example of a bending operation knob of the 
second bending operation part. 

[Figure 1 1] is an external view showing another example of a bending operation knob of 
the second bending operation part. 

[Figure 12] is an explanatory drawing of the insertion part having a bending part wherein 

there is a bending angle formed between the first and second bending parts. 

[Figure 13] is an explanatory drawing of the operation of the insertion part in Figure 12. 
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[Figure 14] is an explanatory drawing of another operation of the insertion part in Figure 
12. 

[Figure 15] is an explanatory drawing of the bending part in Figure 12 disposed in 
another endoscope, etc. 

[Figure 1 6] is an explanatory drawing when the second bending part is shorter than the 
first bending part. 

[Figure 1 7] is an explanatory drawing when the cardiac part of the stomach is observed 
using an endoscope. 

[Figure 18] is an explanatory drawing when the first bending part is shorter than the 
second bending part. 

[Figure 19] is an explanatory drawing when an insertion part wherein the bending 
direction of the second bending part is limited to the minimum necessary is used in a 
lumen having a restricted observation target. 

[Figure 20] is an explanatory drawing when the bending operation wire of the second 
bending part is disposed so that operation in an oblique direction is facilitated. 
[Figure 21] is an explanatory drawing showing the insertion part of a conventional 
endoscope having a bending part comprising a first bending part and a second bending 
part. 

[Figure 22] is an explanatory drawing showing an insertion part having a bending part 
wherein it is possible to straighten the second bending part. 

[Figure 23] is an explanatory drawing of an insertion part showing a modified example of 
Figure 22. 
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